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DETAILED ACTION 
Oath/Declaration 
The oath/declaration filed on 10/27/2003 is acceptable. 

Election/Restriction 
Application's election without traverse of Group II (Claims 1-17) drawn to 
process of making a semiconductor device is acknowledged for prosecution in the 
subject application . Applicants have the right to file a divisional, continuation or 
continuation-in-part application covering the subject matter of the non-elected 
claims 18-26. 

Applicants are reminded to cancel non-elective claims. 

Information Disclosure Statement 

This office acknowledges of the following items from the Applicant: 
Information Disclosure Statement (IDS) filed on 10/27/2003 and made of 
record . The references cited on the PTOL 1449 form have been considered. 

Specification - 

The specification has been checked to the extent necessary to determine the 
presence of all possible minor errors. However, the applicant's cooperation is 
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requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102' 
that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-4, 7-11, 13 and 15-17 are rejected under 35 USC 102 (b) as 
being anticipated by Nogami et al. (6,022,808). 

Nogami et al. teach a method for making a semiconductor device (figs, l- 
3) comprising: 

forming a conductive path 13 on a substrate 10, the conductive path made 
of a first material (Cu) ; 

depositing a second material 14 (doped Cu) on the conductive path 13; and 

facilitating diffusion of the second material into the conductive path, the 
second material having a predetermined solubility to substantially diffuse to at 
least one of an interface and grain boundaries within the first material to 
significantly increase reliability of the conductive path (col 6, lines 1- 10). 

Regarding claim 2, wherein the first material 13 comprises a metal. 
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Regarding claim 3, wherein the metal is copper (col 5, line 65). 

Regarding claim 4, wherein fomiing the conductive path comprises a 
damascene process (Fig.l). 

Regarding claim 7, further comprising forming a barrier layer 1 1 between 
the substrate and the conductive path. 

Regarding claim 8, wherein the substrate comprises an interlayer dielectric 
(ILD) 10. 

Regarding claims 9- 10, wherein the second material comprises a noble 
metal and wherein the second material fiirther comprises at least one of silver, 
gold, palladium, ruthenium, rhodium, osmium, iridium, and platinum (col 5, line 
25-27). 

Regarding claim 11, wherein depositing the second material comprises 
depositing the second material subsequent to a planarization process of the 
substrate having the conductive path (Fig. 1, col 4, lines 30-35). 

Regarding claim 13, wherein depositing the second material comprises 
depositing the second material before a planarization process of the substrate 
having the conductive path (col 4, lines 30-35, Fig. 1), 

Regarding claim 15, , wherein facilitating diffusion of the second material 
comprises heat treating the conductive path having the deposited second material 
(col 5, line 33, Fig. 3). 
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Regarding claim 16, wherein heat treating the conductive path comprises 
annealing the conductive path at a predetermined temperature and time to 
substantially diffuse the second material to the grain boundaries within the first 
material, the predetermined temperature and time based at least in part on the first 
and second material (col 5, lines 30-55). 

Regarding claim 17. The method of claim 1, wherein the conductive path 
comprises at least one of a conductive line and a conductive interconnect (Fig. 3). 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

Claims 1- 9 and 11-17 are rejected under 35 USC 102 (e) as being 
anticipated by Lopatin et al. (65624,075). 

Lopatin et al. disclose a method for making a semiconductor device 
comprising: forming a conductive path 26 on a substrate, the conductive path 



made of a first material; depositing a second material 3 1 on the conductive path; 
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and facilitating diffusion of the second material into the conductive path, the 
second material having a predetermined solubility (fig. 9) to substantially diffuse 
to at least one of an interface and grain boundaries within the first material 26 to 
significantly increase reliability of the conductive path (fig. 2). 

Regarding claims 2- 3, wherein the first material 26 comprises a metal and , 
wherein the metal is copper. 

Regarding claim 4, wherein forming the conductive path comprises a 
damascene process (figs. 1-2). 

Regarding claim 5, wherein depositing the second material comprises 
plating the second material on the conductive path (col 2, lines 40-45). 

Regarding claim 6, wherein plating the second material comprises at least 
one of electroplating, electroless plating, and immersion plating the second 
material on the conductive path (col 2, lines 40-45). 

Regarding claim 7, further comprising forming a barrier layer 10 between 
the substrate and the conductive path. 

Regarding claim 8. The method of claim 1, wherein the substrate comprises 
an interlay er dielectric (ILD) 8. 

Regarding claim 9. The method of claim 1, wherein the second material 
comprises a noble metal. 
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Regarding claim 11, wherein depositing the second material comprises 
depositing the second material subsequent to a planarization process of the 
substrate having the conductive path (fig. 1). 

Regarding claim 12, wherein depositing the second material comprises 
removing an oxide from the conductive path, and immersing the conductive path 
in an aqueous solution having at least the second material (col 2, lines 50-55). 

Regarding claim 13. The method of claim 1, wherein depositing the second 
material comprises depositing the second material before a planarization process 
of the substrate having the conductive path (fig. 1). 

Regarding claim 14, wherein depositing the second material comprises 
removing an oxide from the conductive path, immersing the conductive path in an 
aqueous solution having at least the second material, and providing a planarization 
process of the substrate having the conductive path (col 2, lines 50-55). 

Regarding claim 15, wherein facilitating diffusion of the second material 
comprises heat treating the conductive path having the deposited second material 
(col 5 ,line 65). 

Regarding claim 16, wherein heat treating the conductive path comprises 
annealing the conductive path at a predetermined temperature and time to 
substantially diffuse the second material to the grain boundaries within the first 
material, the predetermined temperature and time based at least in part on the first 
and second material (col 10, lines 45- 55). 
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Regarding claim 17, wherein the conductive path comprises at least one of 
a conductive line and a conductive interconnect (figs. 3- 4). 

When responding to the office action, Applicants' are advice to provide the 
examiner with the line numbers and page numbers in the application and/or 
references cited to assist the examiner to locate the appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire 3 
(three) months and 0 (zero) day from the day of this letter. Failure to respond 
within the period for response will cause the application to become abandoned 
(see M.P.E.P 710.02(b)). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dung A. Le whose telephone number is (571) 272-1784. 
The examiner can normally be reached on Monday-Tuesday and Thursday 6:00am- 
4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9306 
for regular communications and (703) 872-9306 for After Final communicafions. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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